A mathematical model for improving the mechanism of satellite antenna by Emetere, Moses et al.
A Mathematical Model for Improving the Mechanism 
of Satellite Antenna  
 
M.E. Emetere1, D.K. De1,  T.V. Omotosho1and M. Bakeko2 
1Department of Physics, Covenant University, Ota, Nigeria 
2Science and Technology Unit, Federal Polytechnic, Bida, Nigeria 
moses.emetere@covenantuniversity.edu.ng, dilip.de@covenantuniversity.edu.ng, omotosho@covenantuniversity.edu.ng, 
mdanasabe@yahoo.com 
 
 
Abstract—The functionality of any type of antenna could be 
traced to the Maxwell's electromagnetic field equations. However, 
salient operational problems of antennas are traced back to the 
Maxwell's. The inclusion of the effects of particulate to either 
transmission or reception unit of antenna is paramount. The 
Schrodinger was used to model a now reformed Maxwell's 
equation which explains in details the electrostatic and induced 
magnetic field of either transmitting or receiving antenna. This 
theory applies to only to stationary satellite antennas. 
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I.  INTRODUCTION  
The beauty of the Maxwell's equation is its long time 
application to diverse fields of antenna application. Though 
recently, many scientist and engineers have improved on the 
Maxwell's equation to solve practical problems relating 
propagation of radio wave signals, the omission of the role of 
particulate either in space or near earth surface is still a 
challenge that must not be ignored. Therefore we introduced 
the particulate influence to the Maxwell' equation by 
introducing the Schrodinger equation. The Schrodinger 
equation is another concept which has enjoyed wide 
application to diverse areas like the Maxwell's equation. Many 
of its solutions i.e. in 1D, 2D and 3D are being propounded 
using diverse method. In this paper, we shall be using the 
Schrodinger equation to explain the particulate involvement in 
the Maxwell's equation. This theory applies to both 
transmitting and receiving antennas. 
 
II. THEORETICAL BACKGROUND 
This ideas calls for the restructuring of the Maxwell's 
(shown below) to properly understand the mystery of its 
application to the antenna technology. 
׏Ǥ ܧ ൌ ఘఌబ      (1) 
׏ ൈ ܧ ൌ െడ஻డ௧         (2) 
׏ ൈ ܤ ൌ ߤ଴ܬ ൅ ߤ଴ߝ଴ డாడ௧      (3) ׏Ǥ ܤ ൌ Ͳ       (4) 
Equation (1) represents the Coulomb's law where ܧ  is the 
electric field, ߩ is the charge density, ߝ଴ is the permittivity of 
free space. Permittivity describes the ability of materials to 
transmit an electric field. Equation (2) represents the 
Faraday's law where ܤ  is the magnetic induction. The 
negative sign can be justified using the Lenz law. Equation (3) 
is the Ampere's law where ߤ଴  is the permeability of free 
space.  Permeability is the ability of a material to support the 
formation of a magnetic field within itself in response to an 
applied magnetic field.  ܬ is the current density. Equation (4) 
represents the Gauss's law. 
 
III. MATHEMATICAL EXPERIMENT 
The charged particulates in space or near earth surface are 
believed to spin. We propose that the nature of excited 
particulate spin initiates other concepts in propagation like 
signal attenuation e.t.c. We therefore introduce the time- 
independent Schrödinger equation to account for its spins as 
[1,2] 
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The langrangian density related to equation (5) is given as  
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We apply the minimum coupling rule to describe the 
interaction of ߰  with the electrostatic field i.e. డడ௧ ฽
డ
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ܸ݅݁ǡ ׏฽ ׏ െ ݅݁ܣ  where ܸ ൌ ௢ܸ ൅ ܧ௢ሺ௔
మ
௫ െ ݔሻ. Here ܸ  is the 
total potential in space or near earth surface, Vo is a constant 
on the surface of the charged air, Eo is the electric field and 
ሺ௔మ௫ െ ݔሻ  is the antenna potential, ݔ  is the Dybe length. 
Equation [6] transforms                       
 
ࣦଵ ൌ ଵଶ ൤ቚ
డట
డ௧ ൅ ݅݁߰߶ቚ
ଶ െ ԰మଶ௠ ȁ׏߰ െ ݅݁ܣ߰ȁଶ െ ܸȁ߰ȁଶ൨(7) 
 
ࣦଵ ൌ ଵଶ ൤ቚ
డట
డ௧ ൅ ݅݁߰ ௢ܸ ൅ ݅ܧ௢݁߰ ቀ
௔మ
௫ െ ݔቁ ߱ݐቚ
ଶ
െ
԰మ
ଶ௠ ȁ׏߰ െ ݅݁ܣ߰ȁଶ െ ܸȁ߰ȁଶቃ(8) 
 
3URFHHGLQJRIWKH,QWHUQDWLRQDO&RQIHUHQFHRQ6SDFH6FLHQFHDQG&RPPXQLFDWLRQ,FRQ6SDFH$XJXVW/DQJNDZL0DOD\VLD
,((( 
We Apply the solution of the standing 
݁௜ௌሺ௫ǡ௧ሻܶሺݔǡ ݐሻ   in equation [8]. ԹଷܺԹ ՜
density takes the form 
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Considering the langrangian density of t
electrostatic fields E1-E2 fields  
 
ࣦ௢ ൌ ଵ଼గ ሺȁܧଵȁଶ െ ȁܧଶȁଶሻ(10) 
 
Where the value of electric and magnetic 
Glenn [3] and can be restructured into 
antenna.  
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where ݁௥ ൌ ݁௥ଵ ൌ ࣈ௠ସగ௥    and  ݁௭ ൌ ݁௭ଵ
parameters which describes the nature and
particulate spins between the dish and its 
(see figure 1).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Theoretical 
illustration of the nature and 
dynamics of the particulate 
spins between the dish and its 
controlling device  
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The generalized boundary cond
 
ە
۔
ۓ ܧଵሺܽǡ Ͳሻ ൌ ܧఈሺݖሻܧଵሺλǡ ݖሻ ൌ Ͳ
ܧଵሺܽǡ ݔሻ ൌ ܧఈሺݖሻǤ ߙ
ܧଵሺܽǡλሻ ൌ Ͳ
 (13)
 
The boundary conditions for eq
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Basically, equations (20-22) can be use
various problems associated with the up
budgeting as shown in Figure 2. 
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